. -
)Al'

ey

Published June 8, 1943

Serial No. 114,710

ALIEN PROPERTY CUSTODIAN

MEDICAMENTS AND PROCESS FOR THE
MANUFACTURE THEREOF

Emil Eidebenz, Wlesbaden-Blebrich, Germany;
vested in the Alien Property Custodian

No Drawing. Application filed December 7, 1936

This invention relates to a process for the man-
ufacture of agents acting as local anaesthetics
and on the blood pressure.

Ephedrine and Its hitherto known’ derivatives
possess, apart from thelr action of Increasing the
blood pressure, no therapeutieally utilisabie action
as local gnaesthetics.

It has now been found In accordance with the
present inventjon, that by modifying the ephed-
rine molecule substances having & therapeutically
utilisable action as local anaesthetics are obtained
without at the same time losing the action of in-
creasing the blood pressure.

In accordance with the Invention the originat-
ing materials treated are bodies of the following
constitution:

in which 1 and 2 gre alkyl or hydrogen and X
aryl, amino or oxyalkyl. The aforesaid sub-
stances are subjected in accordance with the in-
vention fo the Grignard reaction, namely with
aryl Grignard solutions. The originating prod-
ucts are thereby converted into substances which
contain, In addition to a tertiary OH group. a
double aryl group attached to the carbonyl-car-
bon atom.

A particularly good yield of the desired agents
having the action of local anaesthetics and of in-
creasing the blood pressure is obtalned if the
Grignard reaction be not carried out as generally
usual with equimolecular quantities of Grignard
reagent, but If an excess of the Grignard com-
pound be present in the conversion. In general
good ylelds gre obtained by employing two mole-
cules of the Grignard reagent, for example when
subjecting an amino-ketone to the Grignard re-
action, and by employing three molecules of the
Grignard reagent when subjecting an amino-acid
ester to the Grignard reaction.

The following embodiments of the process glven
by way of example describe the subjection to the
Grignard reaction of a ketone in which the X
corresponds to an aryl group, and the subjection
to the Grignard reaction of an ester in which in
the foregoing formula the X corresponds to an
oxyalkyl group.

10

15

20

25

30

33

410

50

L)

ExampLE I

A QGrlgnard solution is prepared in known
manner from 6.4 magnesium, 40 grams benzene
bromide and 100 ccm. ahsolute ether and 20 grams
of dimethylamino-acetophenone, dissolved in 60
cem, of absolute ether, are added drop by drop
thereto. The reactlon, which takes place vio-
lently at first, Is concluded by heating for from
1 to 2 hours on the water bath. The reaction
product Is poured onto ice and treated with con-
centrated hydrochloric acid until it is acid to
Congo Red. The hydrochloride of diphenyldi-
methylamino-methylcarblnol precipitated in this
process is purified elther by recrystallisation from
water or by dissolving in and precipitating with
acetone from methyl alecohol. The yield amounts
to from 70% to 80% of theory.

Properties

The hydrochleride is obtained in the form of
white plates by precipitation from alcohol with
ether, It is readily soluble in water and alcohol,
falrly sparingly soluble in acetone and insoluble
in ether. Meliing point=230-232° C. with de-
composition. The base, after recrystallisation
from 50% alcohol, has a melting point-of 65° C.
It is readlly soluble in alcohol, ether, benzene,
chloroform, petroleum ether and insoluble in
water.

Examrere IT

A mixture of 15 grams of dimethylglycine ester
and 100 ccm. of absolute ether 15 'added drop by
drop to s Grignard solution of 9.6 grams of mag-
neslum, 80 grams of benzene bromide and 200
ccm, of absolute ether. The reaction which pro-
ceeds with sputtering and boiling, 1s kept within
moderate limits by cooling. The product -is

‘worked up In the manner set forth In Example 1.

When using the dimethylamino acld amides as
originating materials the process can best he car-
ried out in two stages. By treating the dimethyl-
amino acid amides with arylmagnesium halides
the former are flrst converted Into aromatic
aminoketones, which are then converted in turn
into the corresponding amino-aleohols by further
treatment with arylmagnesium halides.

ExamrLr IIY

A solution of 20 grams of dimethyl-amino-
acetic acid dimethylamide In 50 ccm. of absolute
ether is added drop by drop to a Grighard solu-
tlon of 72.5 grams of benzene bromide, 11,2 grams
of magnesium and 200 ecm. of absclute ether.
By heating for two hours on the water bath the
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reaction is completed and the reaction product is
treated with ice and hydrochloric acid. The base
precipitated with ammonia 1s dissolved in ether,
dried with calcium chloride and distilled in vacuo.
A yleld of approximately 80% of pure dimethyl-
aminoacetophenone is obtained. The amino-
ketone thus obtalned is converted into diphenyl-
dimethylaminomethylearbinol in the manner set
forth in Example I.

ExaMPLE IV

Dimethylaminoacetophenone from dimethylami-
nodiethylacetamide

A Grignard solution is prepared from 150 grams
of brom-benzene, 23 gramms mg and 400 ccm, of
absolute ether and to it are added 60 grams of
dimethylaminodiethylacetamide In 200 ccm. of
ether. After heating for one hour on the water

bath the product of reaction is treated with ice £

and hydrochloric acid, the base precipitated with
ammonia, dissolved In ether and distilled in
vacno after the removal of the ether. Yield 46
grams of dimethylaminoacetophenone=74% of
theory.

ExampLE V
Dimethglaminomethyl-1.3-dimethylphenylketone

40 grams of dimethylaminodimethylacetamide
in 150 ccm. of absolute ether are added to a
Grignard solutlon made from 150 grams of 1.3-
dimethyl-4-brom-benzene, 20 grams of maghe-
slum and 400 cem, of absolute ether. The reac-
tton is completed by heating for from 2 to 3
hours on the water bath. The dimethylamino-
1.3-dimethylphenylketone precipitated with the
ald of ammonia from the reaction product treated
with fce and hydrochloric acld, is dissolved in
ether and after drying with potash s distilled in
vacuo. Bolling point (11-13 mms, Hg) —144-146°
C. 'The yield amounts to from 60% to 656% of
theory.

EXAMPLE VI
a~dimethylaminopropiophenone

A Grignard solution of 80 grams of brom-ben-
zene, 12.4 grams of magnesium and 200 ccm. of
absolute ether is made to react with a solution
of 30 grams of a-dimethylaminodimethylpropion-
amide In 100 cem. of absolute ether, The reac-
tion product obtalned after heating for two hours
on the water bath ylelds after treatment with ice
and hydrochloric acid and precipitation with am-
monia, 26 grams of «-dimethylaminoproplo-
phenone=70% of theory. The compounds de-
gcribed In the foregoing become of pearticular
therapeutical value when they possess the fol-
lowing copstitution:

Aryl R
~ s
AN
Aryl R
o
Y
N
\
R

wherein R Is H or alkyl and one or both aryl
groups contain at least 8 carbon atoms. These
substances however, possess no action on the
blood pressure or practically no such action, while
their surface anaesthetic and bactericidal prop-
erties are increased many times. It 1s surprising
and completely unexpected that despite the in-
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crease in the bactericidal power the toxicity to-
wards warm-blooded animals is conslderably
smaller.

Compounds of this kind are obtained by caus-
ing the corresponding arylmagnesiim compounds
to react with amino-acid esters or aryl-amino-
alkylketones in the manner similar to that de-
seribed In the foregoing.

EXAMPLE VII

Big-(1.4-dimethylphenyl) -dimethylaminomethyl-
carbinol

A QGrignard solution is prepared in the custom-
ary manner from 130 grams 2-brom-p-xylene, 17
grams magnesium and 300 ccm. absolute ether
and to this solution 30 grams of ethyl dimethyl-
amino acetate in 50 cecm. of ether are added
gradually with stirring. The reaction is com-
pleted by heating for several hours under reflux,
and the reaction product is treated with a lttle
ice and hydrochloric acld. After standing for
several hours the bis-(1.4-dimethylphenyl) -di-
methylaminomethylcarbinol hydrochleride crys-
talllses quantitatively from the concentrated
magnesium chloride lye and is purified by recrys-
tallisation from water.

ExAMPLE VIII

Bis-(1.3-dimethylphenyl) -dimethylaminomethyl-
carbinol

A solution of 30 grams dimethylglycine ester In
50 ccem. ether is added drop by drop to a Grignard
solution of 90 grams 1.3-dimethyl from benzene,
11.5 grams magnesium and 250 ccm. ether, and
the mixture is heated for several more hours
under reflux until the reaction is completed. 'The
solution ts treated with ice and hydrochloric acld
and worked up in a similar manner to that set
forth in Example VII,

ExaMPLE IX

Bis-(1.2-dimethylphenyl) -dimethylaminomethyl-
carbfnol

30 grams dimethylamino-ethyl acetate in 50
¢em. absolute ether are dropped while shaking
into a Grignard solution of 120 gramg 1.2-di-
methyl-4.brom-xylene, 15.5 grams magnesium
and 300 ccm. absolute ether. After heating for
from two to three hours under reflux the reaction
product Is poured on to ice and the baslc mag-
nesium bromide precipitated is treated with hy-
drochloric acid. The crude hydrochloride of bis-
(1.2 - dimethylphenyl) -dimethylaminomethylcar-
binol precipitated is converted into the base with
the aid of ammonlia, dissolved In ether and the
pure hydrochloride is precipitated with etheral
hydrochloric acid.

ExampPLE X

Bis-([.4-dimethylphenyl) -dimethylamino-
methylcarbinol

There are added 20 grams 1.4-dimethylphenyl-
dimethylaminomethylketone in 50 ccm. of abso-
lute ether to a Grignard solution of 50 grams 2-
brom-p-xylehe, 6.5 grams magnesium and 200
cem. absolute ether. After the mixture has been
heated under refiux for several more hours for
the completion of the reaction, the reaction prod-
uct is worked up as described above.
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ExaMmpPLE XI ExaMrLE XV
Phenyl-1.4-dimethylphenyl-dimethylamino- a-dimethylaminopropiophenone
methylcarbinol A Grignard solutfon of 80 grams of from ben-

A solution of 20 grams dimethylaminoacetophe-
none in 53 cem. ether Is added in similar manner
to a Grignard solution of 50 grams 2-hrom-p-
xylene, 6.5 grams magnesium and 200 cem. abso-
lute ether. After pouring the reaction product
into ice and treating with hydrochloric acid, an
etheral solution of phenyl-1.4-dimethylphenyl-
dimethylaminomethylearbinol is obtained by the
addition of ammonia and shaking up with ether.
The hydrochloride of this compound i{s obtalned
by precipitation with etheral hydrochloric acid
and thereupon recrystallising,

Another method of preparing dialkylamlinoalkyl
aryl ketones, which are intermediate products in
the preparation of the medlcaments of the pres-
ent invention, is to cause aryl magnesium halides
to react with dialkylamino-sacid amides. The most
convenlent method of working Is to use from 2
to 2% moles of the aryl-magnesium compound to
1 mole of the dialkyl-acid amide.

ExamprLE XI1
Diethylaminogcetophenone

37 grams of diethylaminodiethylacetamide in
100 cem. of absolute ether are added gradually to
a Grignard solution prepared from 80 grams of
brom-benzene, 12.4 grams of magnesium and 200
ccm. of absolute ether. The reaction product is
boiled for 1 hour under the reflux condenser for
the completion of the reaction, poured on to ice
after cool'ng, and the precipitated baslc mag-
nesium bromide is dissolved in hydrochloric acid.
The olly, yellow-tinged diethylaminoscetophe-
none precipitated by treatment with ammonia 1s
dissolved in ether, dried with potash and distilled
in vacuo after removal of the ether. The yleld
amounts to 29 grams of diethylamino-acetophe-
none=T6% of theory.

ExampLE XIIT

Dimethylaminoacelophenone from dimethyl-
aminodiethylacetamide

A Grignard solution 1s prepared from 150 grams
of brom-benzene, 23 grams mg and 400 cem. of
absolute ether and to same 60 grams of dimethyl-
aeminodiethylacetamide in 200 cem. of ether are
added. After heating for one hour on the water
bath the reaction product is treated with ice and
hydrochloric acld, the base is precipitated with
ammonia dissolved in ether and distilled in vacuo
after removal of the ether. Yield: 46 grams of
dimethylaminoscetophenone="T4% of theory.

ExampLE XIV

Dimethylaminomethyl-1 3-dimethyl-
phenyiketone

40 grams of dimethylaminodimethylacetamide
in 150 ccm. of absolute ether are added to a Grig-
nard solution prepared from 150 grams of 1.3-
dimethyl-4-brom-henzene, 20 grams of magne-
slum and 400 ccm. of absolute ether. The re-
action is completed by heating for from two to
three hours on the water bath. The product of
reaction {s treated with ice and hydrochloric
acid, the dimethylamino-1.3-dimethyl-phenyl-
ketone is separated from same with the aid of
ammonila, dissolved in ether and after drylng with
potash 1s distilled in vacuo. Bolling point 144—
146° C. (11-13 mms. Heg). The yield amounts to
from 60% to 65% of theory.
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zene, 12.4 grams of magnesium and 200 ccm. of
absolute ether Is caused to react with a solution
of 30 grams of «-dimethylaminoe dimethylpro-
prionamide in 100 ccm. of absolute ether. The re-
actlon product obtalned after heating for two
hours on the water bath ylelds, after treatment
with ice and hydrochloric acid and precipitation
with ammonia, 26 grams of a-dimethylamino-
proplophenone—="70% of theory.

Diaryl-aminoalkyl-carbinols are, as such, spar-
ingly soluble or insoluble in water. Hydrochlo-
rides, sulphates and other salts of such compounds
with acids which as a rule form readily soluble
salts are also very sparingly soluble in the case of
the aforesaid compounds.

It has now been found that readily soluble salts
of such compounds of the diaryl-aminoalkyl-
carbinols are obtained when they are combined
with mono- or polyhydroxy - mono-carboxylic
acids. Such acids are for example lactic acid,
glycollie acid, quin!c acid and the like, The manu-
facture of saline compounds of diaryl-aminoalky]-
carbinols with such acids can be carried out In
various ways. It Is possible, for example, to in-
troduce the diaryl-aminoalkyl-carbinol into an
agueous solution of the acid and to dissolve it by
intensive mixing, or the acid and carbinol can if
desired be melted together with the addition of
small quantities of water. It is particularly ad-
vantageous to dissolve the two components in an
onrganic solvent, for example ether, and to unite
the two sclutions. The desired saline compound
is then in most cases precipitated in a very pure,
crystalline form, and can be separated from the
solvent. It is not necessary to use in this method
of preparation the same solvent for the carbinol
as for the acid. It is also possible to use two dif-
ferent solvents, which should as far as possible
be capable of mixing together.

ExamprLE XVI

5> Combination of bis - (1.4 - dimethylphenyl) - di-

methyl-amino-methylcarbinol with lactic acid

10 grams of bhis - (1.4 - dimethylphenyD - di-
methylaminomethylcarbinol and 3.1 grams of lac-
tlc acid are dissolved separately in ether and the
ether solutlons are united. After standing for
from 1 to 2 days the crystals separated are sep-
arated off by suction filtration. The new com-
pound dissolves to the extent of mors than 10%
in water, while the hydrochloride of the compound
is soluble only up to 0.5%, the sulphate and ni-
trate up to less than 0.2%.

ExamMrLE XVII
Combination of bhiz- (1.4 - dimethylphenyl) - di-
methylaminomethylcorbinol with glycollic acid

10 grams of bis - (1.4 - dimethylphenyl) - di-
methylaminomethyl-carbinol are added to a con-
centrated aqueous solution of 2.65 grams of
glyecollic acid and made to dissolve by intensive
stirring and heating on the water bath. The
new compound is more than 3% water soluble.

ExamprLe XVIIT

Combination of bis - (1.4-dimethylphenyl) - di-
methylaminomethylearbinol with quinic acid
6.5 grams of quinie acid and 10 grams of bis-

(1.4 - dimethylphenyl) - dimethylaminomethyl-

carbinol are melted together on the water bath

with stirring. The solldified crystalline melt dis-
solves to the extent of more than 5% In water.
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ExAMPLE XIX

Combination of bis - (1.3-dimethylphenyl) - di-
methylaminomethyl-carbinol with lactic acid

10 grams of bis-(1.3-dimethylphenyl) -dimeth-
ylaminomethylcarbinol are dissolved in ether and
shaken up with an aqueous lactic acld solution
which contains 3.5 grams of pure acid. In this
way solutlons of more than 20% strength can be
made. The hydrochloride of the amino-aleohol
is only about 0.6 % soluble.

ExAMPLE XX

Combination of bis-(p-methylphenyl) -dimethyl-
aminomethyl-carbinol with lactic acid

10 grams of bis-{(p-methylphenyl) -dimethyl-
aminoethylcarbinol and 3.35 grams of lactle acid
are dissolved separately in ether and the solu-
tions are combined. The new compound at first
separates In an oily state, and can be made to
crystallise only with difficulty. In this manner
solutions of 50% strength can be made, whereas
for example the hydrochloride is soluble only to
the extent of 216 %.

A, particular advantage of the medicaments of
the present invention is that when used on an
animal organism they have desirable subsidiary
actions, for example many have at the same time
a superficial anaesthetic action and the effect of
relieving swelllng on inflamed mucous mem-
branes. In some cases they posses only one of
the two subsidiary actions. The compounds can
be applied as such or in the form of thelr salts,
for example as a hydrochloride, benzoate or the
like. In this way it Is possible to use almost all
types of solvent or dispersive agents and to
maintain at all times the most favourable hydro-
gen-fon concentration.

Most of these compounds are in addition non-
polsonous, in the quantity required to be used,
to the animal organism and are non-irritating
even to sensitlve mucous membranes.

A few examples will explain ihis:

An agueous solution of dimethylaminomethyl-di-

phenylearbinol hydrochloride of 2% strength de- -

stroys diphtheria bacteria in vitro in 30 minutes.
When tested on a rabbit’s eye by the bristle meth-
od it has a superficial anaesthetic action which
is almost equal to that of a solution, also of 2%

strength, of cocaine hydrochloricum. In the con-

tinuous test, also on a rabbit’s eye, even with a
10% solution it was not possible to discover any
irritating action. .

When a 2% solution is applied to Inflamed
mucous membranes, distinct relief of the swelling
and loss of colour are discernible even after a few
minutes. A 2% agueous solution of dimethyl-
aminomeihyl - di - p-tolyl-carbinol hydrochloride
kills diphtheria bacteria, in

Vitro ——— - in 5 minutes
Boeoli in 5 minutes
and

B, streptococei . ____________ in 5 minutes

The same solution possesses & surface ahaes-
thetic action approximately four times as strong
as that of the first-mentioned compound.

ExampPLE XXT

A mouthwash and gargle capable of direct use
is obtained by dissolving 5 grams of dimethyl-
aminomethyl-di-2.4-dimethylphenyl-carbinol hy-
drochloride in 1 litre of water.
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ExanpLe XXIT
Antiseptic dental tincture

Spirit (of 90%) 80, tinctura myrrhae 20 and
dimethylaminomethyl-di-p-talyl-carbinol hydro-
chloride 5. In order to improve the taste suitable
substances, for example menthol or etheral olls,
can be added.

ExaMpPLE XXITT
Mouthwash tablets

A basic tablet material preferably consisting of
sodlum chlorlde Is allowed to absorb a solution of
dimethylaminomethyl-diphenyl - carbinol - ben-
zoate In alcohol, which contains flavouring addi-
tlons of peppermint oil, eucalyptus oil or similar
etheral oils.

ExamrLE XXIV
Antiseplic eyewash

1 gram dimethylaminomethyl-diphenyl-carbi-
nol hydrochloride. 0.7 gram sodium chloride,
agqua destillata ad 100.

ExamMpPLE XXV
Antiseptic vulnerary ointment

2% of dimethylaminomethyldiphenyl-carbinol
hydrochloride is worked into a base of lanolln
ointment.

ExampLE XXVI

For the disinfection of burns the latter are
smeared with a 2% solution of dimethylamino-
methyl-di-p-tolyl-carbinol in olive oll,

ExaAMPLE XXVILI

. From a basic soap an antiseptic soap is made
in known manner by the addition of 5% of di-
methylaminomethyl-di-p-tolyl-carbinol.

ExaMpLE XXVIII

For the sterilisation of surgical instruments the
latter are placed In a 2% aqueous solution of di-
methylaminomethyl-di - p - tolyl-carbinol hydro-
chloride.

ExAMPLE XXIX

By the addition of 0.2% of dimethylaminometh-
¥1-di-2.4-dimethylphenol - carbkinol hydrochloride
to a solution of adrenaline 1t is possible to steri-
lise the latter and keep it sterllised without the
application of heat which is hramful to adrenal-
ine. At the same time the dimethylaminometh-
yl-di-2.4-dimethylphenyl-carbinol hydrochloride
supports the action of the local anaesthetic which
may be present in the solutlon. For some pur-
poses the anaesthetic property of the dimethyl-
aminomethyl-di-2.4-dimethylphenyl-carbinol hy-
drochloride alone is sufficient.

EXAMPLE XXX

In order to protect glue or gelatine or solutions
of same from attack by bacteria, up to 10% and
up to 2% of dimethylaminomethyl-di-p-tolyl-
carbinol is added to the former and the latter
respectively, If an Increased fungicidal action is
desired, the salt of a per se fungleidal or disin-
fecting acid, for example benzoic acld or salicylic
acld, 1s advantageously used, or if desired such
salts can be used in addition.
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